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, $P$ $G$ $(R, K, k)$ p- ,
$R$ ( $(\pi)$ ),
$K$ R $0$ ,
k R J $(R/(\pi))$ $p$
$*$ K 1 $|G|$
$G$ $X$ , $\overline{X}\text{ }\mathit{0}\in\{R, K, k\}$ $oG$
$X$ , $\overline{X}:=\sum_{x}\in \mathrm{x}^{x}$
H $G$ , Hecke $S_{\mathit{0}}(H)=\mathrm{E}\mathrm{n}\mathrm{d}_{\mathit{0}}c(\overline{H}\mathrm{o}G)$ $e_{H}:=\overline{H}/|H|$
$KG$ , $s_{R’}(H)=e_{H}KGe_{H}$ $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G)$ , $e_{\chi}$ $\chi$
$KG$ , $\Phi=\{\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(c);(\chi|_{H}, 1_{H})_{H}\neq 0\}$
$\{e_{\chi}e_{H;}x\in\Phi\}$ $S_{K}(H)$
([1, $(11.26)\mathrm{C}\mathrm{o}\mathrm{r}\mathrm{o}\mathrm{l}\mathrm{l}\mathrm{a}\mathrm{r}\mathrm{y}]$ )
$S_{K}(H)=I\mathrm{f}\otimes_{R}S_{R}(H)$ , $S_{R}(H)$ $\delta$ $\Phi$
\beta $\delta=\sum x\in\beta e\chi He(\in RG)$ $\delta_{\beta}$ ,




, $\emptyset:z(Rc)arrow Z(s_{R}(H))$ , $\mathrm{G}.\mathrm{R}$.Robinson [4]
$Z(s_{R}(H))\simeq \mathrm{E}\mathrm{n}\mathrm{d}_{R[}c\mathrm{X}G1(Rc\overline{H}RG)$ ( $R$- ) , $RG\overline{H}RG$
$R[G\cross G]$ - $A_{R}(H)$-
$e_{B}$ $RG$ , $\phi(e_{B})=\sum_{\beta}\delta_{\beta}$ ,
Irr(B)\cap \Phi AR(H)- .
, $\overline{H}RG$ $S_{R}(H)/\pi S_{R}(H)\simeq s_{k}(H)$ , $A_{R}(H)-$
$S_{k}(H)$ 1 1
H $p’$- $A_{R}(H)$ - ,
$\phi(e_{B})$ \mbox{\boldmath $\delta$}\beta $G$ $B$
( [1] [3] )
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2 $A_{R}(H)-$
1 $A$ ( ) , $M$ A-
$\mathrm{E}\mathrm{n}\mathrm{d}_{A}(M)$ M $id_{M}=f1+f_{2}$
$\mathrm{H}\mathrm{o}\mathrm{m}_{A}(M_{1,2}M)=0,$ $\mathrm{H}_{\mathrm{o}\mathrm{m}_{A}}(M_{2,1}M)=0$ $A$- $M_{1},$ $M_{2}$ $M$ $M=$
$M_{1}\oplus M_{2}$
( ) $(\Rightarrow)i=1,2$ $M.\cdot:=f.\cdot(M)$ $M=M_{1}\oplus M_{2}$ . $f\in$
$\mathrm{H}\mathrm{o}\mathrm{m}_{A}(M1, M2)$ , f\tilde $x\in M_{2}$ $\tilde{f}(x)=0$ f M
f\tilde f=0 $\mathrm{H}\mathrm{o}\mathrm{m}_{A}(M_{2,1}M)=0$
(\Leftarrow $=1,2$ , $f.\cdot$ : $Marrow M_{i}(f.(m)=mi)$ M, M $=f1+f_{2}$
, $f_{i}.\text{ }$ $\mathrm{E}\mathrm{n}\mathrm{d}_{A}(M)$ $f\in \mathrm{E}\mathrm{n}\mathrm{d}_{A}(M)$ $f(M_{i})$ $\subset$
$M_{i}$ $\circ \text{ },$ $.\text{ }$ $m\in M\text{ },$
. $f\cdot.fi(m)=f(mi)=f(m)$ . $=f$. $\cdot f(m)$
, .
$\mathfrak{U}_{R}(H):=$ { $\beta;\beta$ $A_{R}(H)$- ‘ ‘ } $\phi(e_{B})\neq 0$ , $\phi(e_{B})=\sum\beta\epsilon\Lambda_{B}\delta\beta$
$\mathfrak{U}_{R}(.H)$ $\Lambda_{B}$ $r(B):=|\Lambda_{B}|$ , $\Lambda_{B}:=\{\beta_{1}, \cdots, \beta_{\Gamma(}B)\}$
, $r(B)$ –
2 $l(B)=1$ , $r(B)\leq 1$ $l(B)=|\mathrm{I}\mathrm{B}\mathrm{r}(B)|$ .
( ) $r(B)\neq 0$ $l(B)=1$ , ( $0$ ) $B^{*}$- $M_{1},$ $M_{2}$
$\mathrm{H}_{\mathrm{o}\mathrm{m}_{k}}.c(hd(M_{1}), soC(M_{2}))\neq 0$ . $\mathrm{H},\mathrm{o}\mathrm{m}_{kc}(M1, M2)\neq 0$ ,
$\mathrm{H}\mathrm{o}\mathrm{m}_{kc}.(M2, M1)\neq 0$
$A:=B^{*},$ $M=e_{B^{*}}\overline{H}kG$ , 1 ,\not\in $\emptyset(e_{B^{*}})s_{k(H})=$
$\mathrm{E}\mathrm{n}\mathrm{d}_{k}c.(M)$
H $G\text{ }.p’.-$ , $\phi.(e_{B}).\neq 0$ $B$
..
$e_{H}\in RG$ , $\overline{H}RG=eHRG$ $RG$- , $kH$ k-
$\varphi\in \mathrm{I}\mathrm{B}\mathrm{r}(G)$ $kG$- $S_{\varphi}$ , $\Psi:=\{\varphi\in \mathrm{I}\mathrm{B}\mathrm{r}(G);k_{H}|S_{\varphi}\}\downarrow H$







( ) $M:=e_{B}e_{H}RG$ , $M=\oplus_{i1}^{r(B)}=\delta\rho_{:}M=\oplus_{\varphi\in \mathrm{I}\mathrm{B}\mathrm{n}}\mathrm{r}\langle B)\Psi m_{\varphi}P_{\varphi}$ $(m_{\varphi}\geq 1)$ .
, 1 $\mathrm{H}\mathrm{o}\mathrm{m}_{RG}(\delta\beta.\cdot M, \delta\beta jM)=0(i\neq j)$ $\beta_{i^{*}}\cap\beta^{*}j=\emptyset$ ,
$r(B)\leq|\mathrm{I}\mathrm{B}\mathrm{r}(B)\cap\Psi|$
, $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(B)\mathrm{n}\Phi^{c}$ , $\Phi$ $\Psi$ $\varphi\in \mathrm{I}\mathrm{B}\mathrm{r}(B)\cap\Psi$ $d_{k,\varphi}=0$
- , $\mu\in \mathrm{I}\mathrm{r}\mathrm{r}(B)\cap\Phi$ , \mu $A_{R}(H)$ - * $\beta_{i}$ $d_{\mu,\varphi}\neq 0$
\mbox{\boldmath $\varphi$} $\in\beta_{i}^{*}$ $\beta_{j}$ $\beta_{i}$ $A_{R}(H)$ - , $\varphi’\in\beta_{j}^{*}$ 1
$c_{\varphi,\varphi’}=rank_{R}\mathrm{H}\mathrm{o}\mathrm{m}RG(P_{\varphi}, P’)\varphi=0$ , , $\sum_{\mu}d_{\mu,\varphi}d_{\mu,\varphi’}=0$ . $h$
$\varphi’\in\beta_{j}^{*}(j\neq i)$ $d_{\mu,\varphi’}=0$ . $D_{B}$ :
(2.1)
$D_{B}$ $D_{B}=(D_{B’}|D_{B’’}),$ $D_{B}’=(D_{1}\cdots D_{r(B}))$ , P-
4
(1) $1\leq i\leq r(B)$ , $l(\beta_{i})\leq k(\beta_{i})$
(2) $l(\beta_{i})=k(\beta_{i})$ $i$ $d(B)=0$
, $r(B)=1$ .
(3) $d(B)\neq 0$ , $r(B)\leq|\mathrm{I}\mathrm{r}\mathrm{r}(B)\mathrm{n}\Phi|-|\mathrm{I}\mathrm{B}\mathrm{r}(B)\cap\Psi|$.
$1\leq i\leq r(B)$ , $k(\beta_{i})=^{\iota(}\beta i)+1$
( ) (1) $rankD_{B}=\iota(B)$ $rankD_{i}=\iota(\beta_{i})$.
(2) $(\Rightarrow)$ $D_{\beta:}\in GL(l(\beta_{i}), \mathbb{Q})$ . , $\chi\in$ \beta , $G$
$\mathbb{Q}$- , $y\in G-G_{p’}$ , $\chi(y)=0$
$(\Leftarrow)k(B)=^{\iota(B)=1}$
(3) (1) (2) $| \mathrm{I}\mathrm{r}\mathrm{r}(B)\cap\Phi|-|\mathrm{I}\mathrm{B}\mathrm{r}(B)\mathrm{n}\Psi|=\sum^{r}i=1\mathrm{t}(B)k(\beta_{\dot{\mathrm{t}}})-\iota(\beta.)\}\geq r(B)$
$D_{B}$ (2.1) $A_{R}(H)$ - ‘ ‘ \beta ,




$\Sigma_{\chi\in\beta}:\chi(Xe_{H})x(y)$ $=$ $\Sigma_{\chi\in\beta:\varphi\in}\sum \mathrm{I}\mathrm{B}\mathrm{r}(B)d\chi,\varphi\varphi(xe_{H})x(y)$
$=$ $\Sigma_{\varphi\in \mathrm{I}}\mathrm{B}\mathrm{r}(B)\varphi(xe_{H})\sum\chi\in\beta id_{x},x(\varphi y)$
$\varphi(xe_{H})\neq 0$ $\varphi$ $\langle$ $x,$ $H)$ $p’-$
$M^{*}=S_{\varphi}\downarrow\langle x,H$)
$R\langle$ $x$ , H $\rangle$ O M , $\varphi|_{(x,H\rangle}$ M R-
\mbox{\boldmath $\varphi$}(xeH)\neq 0 , $Mxe_{H}=Me_{H}\neq 0$ , , $\varphi\in\Psi$ .





$b$ , $(, )$ $(a, b)\neq 0$ $a\approx b$
,
6(1) $\mathbb{R}$ $0$ $\Omega=\{a_{1}, \cdots , a_{n}\}$ $a_{f(1)(n}\approx\cdots\approx a_{f}$)
f , $\Omega$
(2) \Omega (i), (ii) $\Omega=\Omega_{1^{\cup}}\cdots\cup\Omega_{S}$ , $\Omega$
:(i) \Omega i
(ii) $1\leq i\neq j\leq s$ $\Omega_{i}\cap\Omega_{j}=\emptyset$
$s$ , $\Omega$ ,
$s$ (\Omega ) , $\Omega$ ( $c(\emptyset)=0$ )
7 $a\in\Omega$ $c(\Omega-\{a\})\leq c(\Omega)+1$
( ) \Omega , $\Omega-\{a\}\neq\emptyset$
2
(i) $\Omega-\{a\}$ , $c(\Omega-\{a\})=1=c(\Omega)$
(ii) $\Omega-\{a\}$ , $\mathrm{c}(\Omega-\{a\})=2=C(\Omega)+1$ . $\square$
8\Omega $\Omega=\Omega_{1}’\cup\cdots\cup\Omega_{t}$; :
$1\leq i\neq j\leq t$ , $\Omega_{i}’\cap\Omega_{j}’=\emptyset$ $\Omega_{ij}’.\perp\Omega’$
$t\leq c(\Omega)$ .
( ) $\Omega=\Omega_{1^{\cup}}\cdots\cup\Omega_{s}$ $\Omega$ ( $s=c(\Omega)$ ) \Omega ,
, $\Omega_{i}\cap\Omega_{i’}’\neq\emptyset$ i’ – , \Omega , $\subset\Omega_{i’}’$ $t\leq c(\Omega)$
64
$D$ , ,
9H $p’-$ , $r(B)\leq|\mathrm{I}\mathrm{B}\mathrm{r}(B)\cap\Psi^{C}|+c(D_{B})$ .
( ) $r(B)\neq 0$ $n:=|\mathrm{I}\mathrm{B}\mathrm{r}(B)\cap\Psi^{C}|$ , (2.1) $D_{B’’}=$
$(d_{1}\cdots d_{n})$ $A_{i}(1\leq i\leq n)$ $A_{1}:=D_{B}-\{d_{f\iota}\}$
, $1\leq i\leq n-1$ $A_{i+1}:=A_{i}-\{d_{n-}.\}$ 7 $D_{B}’.=A_{n}$
, $c(D_{B}’)\leq c(D_{B})+n$ . $D_{B}’=D_{1^{\cup\cdots\cup}}D_{\mathrm{t}^{B})}r$ 8
, $r(B)\leq\text{ }(D_{B}’)$ . $r(B)\leq n+c(D_{B})$ .
4 $A_{R}(H)-$
$1_{G}$ $H$ $\Phi$ , $1_{G}$ $G$ $A_{R}(H)- \text{ }$
$P$- $A_{R}(H)$ - ‘ ‘
, \beta o
$A_{R}(H)$- , $B_{0}$ p-
10 $|G:H|$ $P$ , $\beta_{0}=\mathrm{I}\mathrm{r}\mathrm{r}(B_{\mathit{0}})\cap\Phi$ , , $r(B_{0})=1$
( ) $\overline{H}RG$ $B_{0}$ $RG$- ,
=D $\text{ }$
H $G$ $p’-$ , $\phi(e_{B})\neq 0$ $B$
2
11 $\mathrm{I}\mathrm{r}\mathrm{r}(B)\cap\Phi$ ( 1) , $\mathrm{I}\mathrm{r}\mathrm{r}(B)\subset\Phi$
, $\mathrm{I}\mathrm{r}\mathrm{r}(B)$ $G$ $A_{R}(H)$- $r(B)=1$
( ) $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(B)\cap\Phi$ , $A_{R}(H)$ - ‘ $\beta_{i}$ ,
\mbox{\boldmath $\lambda$}\in \beta , , $\lambda|_{H}=1_{H}$ H $G$ $p’$ - , $x\in G$
, $1/|G|\Sigma_{\lambda\in}\beta.\cdot(\lambda 1)\lambda(\overline{H_{X)}}\in$ R $1/|G|\Sigma_{\lambda\epsilon\beta}.\cdot\lambda(1)\lambda(x)\in$ R
$\mathrm{I}\mathrm{r}\mathrm{r}(B)=\beta_{i}$ , $\mathrm{I}\mathrm{r}\mathrm{r}(B)$ $G$ AR(H)-
12 (1) $S\in \mathrm{I}\mathrm{R}\mathrm{R}(B^{*})$ $k_{H}|S_{1H}$ , $\mathrm{I}\mathrm{r}\mathrm{r}(B)\subset\Phi$
(2) $G$ p- , ,
$\mathrm{I}\mathrm{r}\mathrm{r}(B)\subset\Phi$ , $S\in \mathrm{I}\mathrm{R}\mathrm{R}(B^{*})$ $k_{H}|S_{\downarrow H}$
65
( ) (1)
(2) Fong-Swan ([3, Chapter 5 Theorem 7.5]) $\circ$
$P$- $G$ $p’-$ $H$
13 $G$ P- , Irr(B)\cap \Phi $A_{R}(H)$ - , , $r(B)=1$
$\mathrm{I}\mathrm{r}\mathrm{r}(B_{0})\subset\Phi$ , $\beta_{0}=\mathrm{I}\mathrm{r}\mathrm{r}(B_{\mathit{0}})$ $\circ$
( ) : 2 .
: $S\in \mathrm{I}\mathrm{R}\mathrm{R}(B_{0)}$ , $H\leq \mathcal{O}_{\mathrm{p}’}(G)\leq Ker_{G}S$ , $\mathrm{I}\mathrm{r}\mathrm{r}(B_{0)}\subset\Phi$
$\square$
14 p. , $G:=\mathfrak{S}_{p}$ $p’-$ $H:=\mathfrak{S}_{i}(1\leq i\leq p-1)$ ,
$r(B_{0})=1$ ..
( ) $P:=((1,2, \cdots,p))$ $P\in Syl_{p}.(c)$ , $C_{G}(P)=P$ $N_{G}(P)$
$P$- Brauer – $G$ p-
$0$ $[2, (20.1)\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}]$ ,
$KG$- $(p-t,..1^{t})(.0\leq t\leq p-1)$
( $t=0$ $(p),$ $t=p-1$ $(1^{p})$
) , $[2, (24.1)\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}]$ DB :
$D_{B_{0}}=.\cdot(.1)(2,1^{\mathrm{P}}-2)(p-2,12)(p_{p}-1,1)(p)$
$0\leq t\leq p-1$ , $(p-t, 1^{t})\in\Phi\Leftrightarrow t\leq p-i$ $D_{B}$
(2.1) , $r(B_{0})=1$
15 : $p’$- $r(B_{0})=1$
$G:=\mathfrak{S}_{5},p=5,$ $H:=\langle(1,2)(3,4),$ $(1,3)(2,4))$ $r(B_{\mathit{0}})=2$
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